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ABSTRACT
الأهداف: تقييم مدى أهمية اجراء فحوصات المناعة الذاتية للغدة 
الدرقية في المرضى المصابين بالحاصة البقعية في المجتمع السعودي، 
ةِ  رَقِيَّ ولتحديد ما إذا كان هناك اختلاف في قابلية الاصابة بأمراض الدَّ
ة بين الحاصة البقعية الخفيفة والحاصة البقعية  اتِيَّ النَّاجِمه عن المنََاعَةِ الذَّ

الشديدة.

 50 والشواهد  للحالات  الاستباقية  الدراسة  هذه  شملت  الطريقة: 
)مطابقين  مصاباً  و50  والشاملة,  الكاملة  البقعية  بالحاصة  مصاباً 
الأصحاء  من  و50  المتوضعة،  البقعية  بالحاصة  والعمر(  للجنس 
أغسطس  الى  مارس  من  الفترة  في  والعمر(  للجنس  )مطابقين 
الشعر  طب  عيادات  من  متوالي  بشكل  المرضى  ضم  م.تم   2015

بمستشفى الملك خالد الجامعي, الرياض, المملكة العربية السعودية.

النتائج: كانت الأجسام المضادة للدرقية ايجابية لدى %40 و14% 
والمصابين  والكلية،  الشاملة  البقعية  بالحاصة  المصابين  من  و4% 
بالحاصة البقعية الخفيفة، والأصحاء على التوالي. وكان عدد الأجسام 
الحاصة  من  يعانون  الذين  المرضى  في  بكثير  أعلى  للدرقية  المضادة 
البقعية الكاملة والشاملة مما كانت عليه في الحاصة البقعية الخفيفة، 
التوالي(. كان عدد أضداد  والاصحاء )p=0.001 وp<0.001 على 
تَفاعُلُ البيرُوكْسيداز الدرقي أعلى بكثير في المرضى المصابين بالحاصة 
البقعية الكاملة والشاملة مما كانت عليه في الحاصة البقعية الخفيفة, 
والاصحاء p<0.001 لكلاهما. كان عدد أضداد الغلوبولين الدرقي 
الكاملة والشاملة  البقعية  بالحاصة  المصابين  المرضى  أعلى بكثير  في 
الاصحاء  عند  عليه  كانت  مما  الخفيفة،  البقعية  بالحاصة  والمصابين 
هَه  )p=0.003 وp=0.043 على التوالي(. كان مستوى الهرمون المنَُبِّ
البقعية  ة في المصل أعلى بكثير في المرضى المصابين بالحاصة  رَقِيَّ للدَّ
الشاملة والكلية مما كانت عليه في الحاصة البقعية الخفيفة، والاصحاء 

)p=0.006، وp=0.005 على التوالي(. 

الخاتمة: إن الأنواع الشديدة من الحاصة البقعية ترتبط بارتفاع مخاطر 
الإصابة بأمراض المناعة الذاتية للدرقية. مما يسلط الضوء على أهمية 
والأجسام  الدرقية  الغدة  شذوذات  عن  للكشف  الفحوصات  اجراء 
المضادة للدرقية عند المرضى الذين يعانون من الحاصة البقعية الكاملة 

والشاملة.

Objectives: To assess the significance of thyroid 
autoimmune screening in alopecia areata (AA) patients 

in Saudi population, and to determine whether there is a 
difference in thyroid autoimmune susceptibility between 
mild and severe AA.

Methods: In a prospective case-control study, we 
included 50 alopecia totalis (AT) and alopecia universalis 
(AU) patients, 50 age- and gender-matched patients with 
localized AA, and 50 age- and gender- matched healthy 
subjects between March 2015 and August 2015. Patients 
with AA were consecutively recruited from the hair 
disorders out-patient clinic of King Khalid University 
Hospital, Riyadh, Kingdom of Saudi Arabia.

Results: Thyroid autoantibodies (TAAs) were positive 
in AT/AU (40%), mild AA (14%), and healthy subjects 
(4%). The frequency of TAAs was significantly higher in 
patients with AT/AU than in mild AA (p=0.001) and 
healthy controls (p<0.001). The frequency of thyroid 
peroxidase antibody (TPO-Abs) was significantly 
higher in patients with AT/AU than in mild AA and 
healthy controls (p<0.001 for both). The frequency of 
TG-Abs was significantly higher in patients with AT/
AU (p=0.003) and mild AA (p=0.043) than in healthy 
controls. Serum TSH level was significantly higher in 
AT/AU patients than in mild AA patients (p=0.006) and 
healthy controls (p=0.005).

Conclusion: Severe subtype of AA is associated with a 
high risk of autoimmune thyroid disease. This highlights 
the significance of screening for thyroid abnormalities 
and TAAs in patients with AT/AU.
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Alopecia areata (AA) is the most frequent cause of 
inflammation-induced hair loss, with a reported 

incidence of 0.1-0.2% and a lifetime risk of 1.7%. 
Alopecia areata is usually manifested as patchy hair 
loss in oval-shaped areas, most commonly on the scalp. 
Sometimes, AA can progress into severe forms named 
alopecia totalis (AT), which involves the whole scalp 
hair  and alopecia universalis (AU), which involves the 
whole body hair.1 Currently available evidence suggests 
that AA is a T-cell mediated organ-specific auto-immune 
disease with genetic predisposition and environmental 
trigger.1 Alopecia areata is associated with an increased 
overall risk of autoimmune disorders including vitiligo, 
psoriasis, celiac disease, lupus erythematosus, and 
diabetes mellitus, as well as chronic inflammatory 
diseases including atopy.2,4 The reported prevalence of 
thyroid diseases among AA patients is ranging between 
0% and 28%.1,4-6 There is marked inconsistency of 
findings among the published data. Until now, there 
is no well-designed controlled study confirming that 
thyroid autoimmunity (TAI) is pathogenic, or related 
to severity of hair loss in AA. However, AA is believed 
to be associated with thyroid autoantibodies (TAAs) 
as an autoimmune phenomenon.1 The purpose of 
the present study was to assess the significance of 
thyroid autoimmune screening in AA patients in 
Saudi population, and to determine whether there 
is a difference in thyroid autoimmune susceptibility 
between mild and severe AA. 

Methods. In a prospective case-control study, we 
included 50 patients presenting with severe AA, 50 age- 
and gender- matched mild AA patients, and age- and 
gender- matched control group of 50 healthy subjects. 
Patients with AA were consecutively recruited from 
the hair disorders out-patient clinic of King Khalid 
University Hospital, Riyadh, Saudi Arabia between 
March 2015 and August 2015. Diagnosis of AA was 
made based on clinical ground. Patients were included 
in the severe AA group if they were having AT and 
AU; and in the mild AA group if having <3 alopecic 
patches with a widest diameter of <3 cm.7 Patients 
were excluded if having other forms of AA, or on any 

thyroid related medications. All patients were subjected 
to thorough history taking and cutaneous examination. 
They were also screened for thyroid dysfunction by 
means of serum thyroid stimulating hormone (TSH), 
free thyroxine (FT4), and for the presence of TAAs by 
mean of thyroid peroxidase autoantibodies (TPO-Abs) 
and thyroglobulin autoantibodies (TG-Abs). This 
study was approved by the Institutional Review Board, 
College of Medicine, King Saud University, Riyadh, 
Saudi Arabia. This study was performed in accordance 
with the ethical standards laid down in the Declaration 
of Helsinki. All volunteers provided written informed 
consent and were free to withdraw from the study at 
any time. 

Serum assay. Serum TSH and FT4 were measured 
using electrochemiluminescence immunoassay (Cobas 
e411 immunoassay analyzer, Roche Diagnostics, 
Mannheim, Germany). The reference values were 
0.25-5.0 μIU/ml for TSH, and 10.3-25.8 pmol/L 
for FT4. Patients were diagnosed to have overt 
hypothyroidism when TSH was >5.0 μIU/ml and FT4 
<10.3 pmol/L, while subclinical hypothyroidism when 
TSH>5.0 μIU/ml with normal FT4. Patients were 
diagnosed to have overt hyperthyroidism when TSH was 
<0.25 μIU/ml and FT4 >25.8 pmol/L; while subclinical 
hyperthyroidism when TSH was <0.25 μIU/ml with 
normal FT4. Thyroglobulin autoantibodies and 
TPO-Abs were measured by antibody agglutination test 
(Serodia-ATG and Serodia-AMC, Fujirebio Inc., Tokyo, 
Japan). Sera were considered negative for TG-Abs and 
TPO-Abs when agglutination did not occur at a dilution 
of 1:100. Patients were diagnosed with TAI when titer 
of TG-Abs, or TPO-Abs were positive.

Statistical analysis. All statistical analyses were 
performed using IBM SPSS Statistics, version 22 
(IBM Corp, Armonk, NY, USA). Descriptive statistics 
for quantitative variables were presented as mean ± 
standard deviation. The significance of differences was 
assessed using an independent t test for all variables 
between 2 groups. Analysis of variance with Post-Hoc 
test was used to determine significance between groups. 
Statistical significance was set at p<0.05.

Results. Fifty severe AA patients (26 women, 24 
men) aged between 10 and 43 years (mean age 21.5±7.7 
years), 50 mild AA patients (26 women, 24 men) aged 
between 6 and 54 years (mean age 23.9±10.4 years), and 
50 healthy subjects (26 women, 24 men) aged between 
8 and 47 years (mean age 22.4±7.5 years) participated 
in this study (Table 1). 

Thyroid autoimmunity. Thyroid autoantibodies 
were positive in 40% of severe AA, 14% of mild AA, 
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and 4% of healthy subjects (Table 2). The frequency 
of TAAs was significantly higher in patients with AA 
(27%) than in healthy controls (4%) (p<0.001). There 
was also a significant difference in frequency of TAAs 
between patients with severe AA (40%), patients with 
mild AA (14%), and healthy controls (4%) (p<0.001). 
The frequency of TAAs was significantly higher in 
patients with severe AA than in mild AA (p=0.001) and 
healthy controls (p<0.001). However, no significant 
difference in frequency of TAAs was noted between mild 
AA patients and healthy controls (p=0.177). Among AA 
patients with TAAs, the presence of TPO-Abs seems to 
be slightly predominant (Table 2). The frequency of 
TPO-Abs was significantly higher in patients with AA 
(22%) than in healthy controls (4%) (p=0.002). There 
was a significant difference in frequency of TPO-Abs 
between patients with severe AA (40%), patients with 
mild AA (4%) and healthy controls (4%) (p<0.001). 
The frequency of TPO-Abs was significantly higher in 
patients with severe AA than in mild AA and healthy 
controls (p<0.001 for both). However, there was no 
significant difference in frequency of TPO-Abs was 
noted between mild AA patients and healthy controls 

(p=1). The frequency of TG-Abs was significantly higher 
in patients with AA (15%) than in healthy controls 
(0%) (p=0.002). There was a significant difference in 
frequency of TG-Abs between patients with severe 
AA (18%), patients with mild AA (2%), and healthy 
controls (0%) (p=0.009). The frequency of TG-Abs 
was significantly higher in patients with severe AA and 
mild AA (p=0.003) than in healthy controls (p=0.043). 
However, no significant difference in frequency of 
TG-Abs was noted between severe AA patients and 
mild AA patients (p=0.308).

Thyroid function. Table 2 shows thyroid function 
test of the study subjects. Serum TSH was significantly 
higher in AA patients (2.69±1.97 μIU/ml) than in 
healthy controls (2.18±1.21 μIU/ml) (p=0.047). There 
was a significant difference in serum TSH level between 
severe AA patients, mild AA patients, and healthy 
controls (p=0.006). Serum TSH level was significantly 
higher in severe AA patients than in mild AA patients 
and healthy controls (p=0.006, and p=0.005). However, 
no significant difference in serum TSH level was 
noted between mild AA patients and healthy controls 
(p=0.916). Serum FT4 levels were comparable in all 
groups with no significant difference between healthy 
controls and AA patients (p=0.24); nor between healthy 
controls, mild AA patients, and severe AA patients 
(p=0.775).

Discussion. This study proves that the frequency of 
TAAs and serum TSH level were significantly higher in 
patients with AT and AU than in localized AA patients. 
The overall TAA positivity was 40% (18% were 
positive for both TG-Abs and TPO-Abs; and 22% were 
positive for TPO-Abs only) in patients with AT/AU. 
This study also confirmed the existence of differences 
in serum TSH level and TAAs frequency between 
AA patients and healthy controls. However, mild AA 
patients were comparable to healthy controls in terms 
of TSH level and TPO-Abs frequency. Autoimmune 
thyroid disease (ATD) is one of the most common 
autoimmune diseases, affecting 2-5% of the general 
population.8 The development of TPO-Abs, TG-Abs, 
and anti-TSH antibodies is the main feature of ATD.9 
Thyroid peroxidase autoantibodies was defined as the 
most sensitive marker of TAI.10 Thyroid peroxidase 
autoantibodiesplay a key role in thyroid hormone 
synthesis.8-10 The presence of TPO-Abs increases the 
risk of developing (sub) clinical hypothyroidism and 
also associated with hypo- or hyperthyroidism, which 
is not the case for TG-Abs.10 Thyroid peroxidase 
autoantibodies are present in 90% of patients with 
Hashimoto’s thyroiditis.10 In a large epidemiological 

Table 1 - Clinical characteristics of 50 patients with severe AA, 50 age- 
and gender- matched mild AA patients, and age- and gender- 
matched control group of 50 healthy subjects. 

Clinical characteristics Severe AA 
patients 
(n=50)

Mild AA 
patients 
(n=50)

Healthy 
control 
(n=50)

Age of recruitment (years)
0-10
11-20
21-30
31-40
41-50
51-55

3
21
22
3
1
0

 
4

17
17
9
1
2

3
23
16
6
2
0

Age of onset (years)
0-10
11-20
21-30
31-40
41-50
51-55

4
27
15
4
0
0

4
17
17
9
1
2

-
-
-
-
-
-

Gender 
Female
Male 

26
24

26
24

26
24

Duration of AA (months)
0-3
3-12
>12

19
24
7

50
0
0

-
-
-

History of atopy 10 8 7
Family history of 
autoimmune diseases

7 3 1

AA - alopecia areata
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survey performed in individuals without thyroid disease, 
or any treatment that could have influenced thyroid 
function, TPO-Abs was detected in 4.4%, TG-Abs was 
detected in 3.4%, and both TPO-Abs and TG-Abs were 
detected in 6.9% of the subjects. Thyroid stimulating 
hormone and the prevalence of TAAs were greater 
in females and increase with age.11 Similar findings 
were reported in women of reproductive age.10-12 It is 
unknown why people develop TAAs, nor why not all 
individuals with TAI develop clinical thyroid disease. It 
is estimated that approximately 70% of the susceptibility 
to develop TAAs is due to genetic factors. Recently, 
Medici et al8 identified 5 genetic loci associated with 
TPO-Abs, 3  of which were also associated with clinical 
thyroid disease. Although several studies have examined 
the association between TAI and AA risk, no complete 
consensus exists about the prevalence and risk of thyroid 
disease in AA. In previous studies,5,6,13-15 it was found 
that there is no association between ATD and AA risk. 
Those studies did not recommend the routine use of 
thyroid tests in AA patients, unless signs, or symptoms 
suggestive of thyroid disease are present. In contrast, an 
association between thyroid diseases and AA has been 
reported by other studies.1,16-21 The explanation for this 
inconsistency of findings may lie in variations in studies 
design and methodology including, but not limited 
to patient self-reported data, small population size, 
homogeneous populations, or disease heterogeneity in 

term of degree of disease activity and disease extent. 
Differences with respect to severity of AA have been 
well documented in the literature.1 Many studies were 
reported that individuals with AT/AU have longer 
duration and younger age of onset of disease than those 
with patchy AA.22-25 Few studies16,17,25 evaluated TAI in 
relation to severity of AA and they  found no correlation 
between TAI and the severity of AA. However, our data 
shows that serum TSH level and frequency of TAAs are 
significantly higher in patients with severe AA than in 
mild AA patients. Bakry et al26 also found that levels 
of TPO-Abs and TG-Abs are significantly higher in 
severe AA compared with mild and moderate cases. In 
addition, Seirafi et al27 found that abnormal T3, T4, 
and TSH are significantly higher in AT/AU compared 
with healthy individuals. Another study28 used the 
National AA Registry database found that individuals 
with self-reported history of an autoimmune disease, 
or hypothyroidism were associated with an increased 
risk of AA, and this was consistent for both the severe 
subtype of AA (AT/AU) and the localized subtype (AA 
persistent). In addition, history of hypothyroidism, or 
an autoimmune disease were more common in patients 
with AU than localized persistent subtype of AA.28 
Furthermore, Goh et al22 supported a general theory of 2 
clinically distinct subtypes of AA; the patchy AA and the 
more severe AT/AU. The severe AT/AU subtype is more 
often associated with thyroid disease, atopic dermatitis, 

Table 2 - Comparison of anti-thyroid antibodies and thyroid function between severe AA patients, mild AA patients and healthy controls.

Variables Severe AA 
patients (n=50)

Mild AA 
patients (n=50)

Healthy 
control (n=50)

Anti-thyroid Abs (% of individual affected)
TPO-Abs alone

Frequency
Range
Median value

40 % positive

22% positive
1:100 - 1:409600

1:1600

 14 % positive

 2% positive
1:100
1:100

4 % positive

4% positive
1:400 - 1:1600

TG-Abs alone
Frequency
Range
Median value

0 % positive 10% positive
1:100 - 1:600
1:100 - 1:400

0 % positive

TPO-Abs and TG-Abs
Frequency
Range value TPO-Abs
Median value TPO-Abs
Range value TG-Abs
Median value TG-Abs

18% positive
1:100 - 1:25600

1:100, 1:1600, 1:6400
1:100 - 1:25600

1:400

 
2% positive

1:600
1:600
1:600
1:600

0% positive

Thyroid stimulating hormone
All values, (mean + SD, μIU/ml)
Subclinical hypothyroidism (mean + SD, μIU/ml)
Values within normal limits (mean + SD, μIU/ml)

100% (3.17 + 2.39)
   16% (7.37 +  2.65)
  84% (2.36 + 1.23)

100% (2.21 + 1.28)
    6% (5.78 + 0.76)
  94% (1.99 + 0.92)

100% (2.18 + 1.21)
           2% 

  98% (2.09 + 1.06)
AA - alopecia areata, TPO-Abs - thyroid peroxidase antibodies, TG-Abs - thyroglobulin antibodies
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and extensive family history of AA. This association might 
be helpful in explaining the pathogenesis and genetic 
basis of the more severe clinical subtype of AA.22 This is 
supported by the association reports of several immune-
related genes with the susceptibility to severe forms 
of AA including DRB1*0401 (DR4), DQB1*0301 
(DQ7), HLA-DRB5, MICA, PTPN22, interleukin-1ß 
single-nucleotide polymorphisms C-511T, IL1RN, 
IL2RA, TNF/LTA locus, and TRAF1/C5.29-32 We 
planned to investigated thyroid autoimmunity status 
among different AA subtypes according to the onset 
age, but, unfortunately, few of our study population 
illnesses started in childhood. Based on the onset age in 
adolescence (10 years of age and above) only 8 patients 
were classified in an early-onset group and the other 92 
patients in a late-onset group. The standard treatment of 
TAI is levothyroxine (LT4). Administration of low dose 
levothyroxine leads to TSH suppression and reduction 
of the exaggerated inflammatory response induced by 
TSH.33 Since TSH has been shown to induce direct 
T cell, B cell, and dendritic cell activation in addition 
to the release of proinflammatory cytokines, which 
trigger an inflammatory state in the thyroid gland and 
other tissues including the skin.33 In addition, treating 
patients with LT4 can decrease the levels of TPO-Ab 
and TG-Ab, while patients without LT4 substitution 
had a gradual increase of TPO-Ab and TG-Ab levels, 
as well as a tendency to gradual increase of TSH levels 
overtime leading to thyroid dysfunction.34-36 Another 
effective complementary treatment for TAI is the trace 
element Selenium. A recent systematic review found 
that Selenium supplementation is associated with 
a significant decrease in TPO-Ab titers at 6 and 12 
months; meanwhile, the TG-Ab titers can be dropped 
at 12 months.37

In conclusion, the present study indicates a high risk 
of ATD in severe subtype of AA. Thyroid autoantibodies  
were found in a high percentage of AT/AU patients. 
These antibodies seem to dysregulate TSH secretion and 
the inflammatory state could mediate AT/AU clinical 
manifestation. This indicates the necessity of screening 
for thyroid abnormalities and TAAs in patients with 
AT/AU, which is of benefit for early diagnosis and 
treatment.
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